Deaths due to fall from height are increasing yearly. Victims of fall from height tend to sustain a unique pattern of injuries that depends on many factors. Therefore, the present work aimed to determine and analyze the pattern of fatal injuries of fall from height among deaths on which medicolegal autopsies were conducted at Cairo Department of Forensic Medicine (Zenhum morgue), Ministry of Justice, Egypt, during the period from 1 st January 2009 to 31 th December 2013. Data was obtained from available medicolegal reports and was statistically analyzed. There were 270 fall from height deaths representing 3.25% of the total deaths received during the study period. Most of them were males in the age group (19-40) years and from urban areas (55.9%, 59.5% and 55.2% respectively). Most of the victims (23%) were workers followed by students and housewives (19.8% for each). There was a high prevalence (75.6%) of blunt trauma and multiple injuries were the most common injured anatomical region (67.4%), followed by the head (27.0%). Home was the most common scene of fall (50.7%) followed by workplace (34.1%). Accidental manner was the most common (37.8%) and the majority (87.4%) of cases sustained high falls (height >20 feet). The majority (77%) of cases showed negative toxicological analysis and among cases with positive toxicological analysis alcohol was the most common (32.3%). Falling at home was significantly common in females and in age groups (≤18), and (˃60) years; meanwhile falling at work place was significantly common in males and in age group (41-60) years.
INTRODUCTION
Fall from height is an event where a person falls to a ground from an upper level. It is considered as a persistent hazard met in all communities and occupational settings. Worldwide, it is a major public health concern and stills a significant cause of morbidity and mortality. It is a common accident both at home and work place (Masud & Morris, 2001 and Mirza et al., 2013).
Fall from height may be a low fall (in adults: below 20 feet and below one meter in children), and a high fall (in adults: ≥ 20 feet and above one meter in children). It may be intrinsic; where some events or conditions affect postural control, and extrinsic; where an environmental factor is the main contributing reason for the fall Goren et al. (2003) found that the most frequently affected body parts due to fall from height were the head (91%), followed by the thorax (54%), abdomen (37%), extremities (36%), and neck (17%).
Deaths due to fall from height are increasing yearly as many work activities involve working at height. Workers in maintenance, construction and many other jobs could be at risk of falling from height (Murthy, 1999) .
Victims of fall from height tend to sustain a unique pattern of injuries that depends on many factors such as inertia of the body, movement of the body, rigidity of stationary objects and the nature of ground against which the body falls (Murthy et al., 2012).
In Egypt, only few studies were conducted to describe the pattern of fall from height injuries, therefore, the present work aimed to determine and analyze the pattern of fatal injuries due to fall from height among deaths on which medicolegal autopsies were conducted at Cairo Department of Forensic Medicine (Zenhum morgue), Ministry of Justice, Egypt, during the period from 1 st January 2009 to 31 th December 2013.
MATERIAL AND METHODS

I-Materials:
This is a retrospective analytical study that was carried out on all cases of fatal fall from height on which medicolegal autopsies were conducted at Cairo Department of Forensic Medicine (Zenhum morgue), Ministry of Justice, Egypt, during the period from 1 st January 2009 to 31 th December 2013.
Data of this study were collected from autopsy reports that list fall from height injuries as a cause of death. The study was approved by the local ethical committee of Faculty of Medicine, Benha University, Egypt.
Π-Methods:
The studied cases were assessed regarding the following parameters: (A) Incidence: incidence rates of deaths due to fatal fall from height in relation to the total deaths received during the studied period.
(B) Demographic data: victim's age, gender, location, residence, and occupation.
(C) Autopsy and medico-legal data: scene of the crime, type of injury, part of body injured, medical intervention, type of fall from height (whether low or high falls), manner of death, mechanism of death and toxicological analysis, if present.
(D) The relation between both of victim's age & gender and (type of trauma, site of injury, scene of fall, manner of death and height of fall) was studied.
(E) The relation between the height of fall and (type of trauma and site of injury) was studied.
ΠI-Statistical analysis:
The collected data were tabulated and statistically analyzed using SPSS version 16 microstate software package The present work reported a total of 270 deaths due to fatal fall from height injuries representing 3.25% of the total number (8317) of medicolegal deaths that had been received during the studied period. The high rate of fall from height deaths was in the year 2009 (4.5%), as showed in table (1). The present work showed that cases included in this study aged from nine days to eighty two years, the majority (59.5%) of them were in the age group (19-40) years, followed by the age group (41-60) years (19.0%), the age group (≤18) years (16.7%), and the age group (˃60) years (4.8%). The majority (55.9%) of cases were males with a mean age for males 33.6 years and for females 25.77 years. as showed in Fig. (1). The present work showed that the highest incidence (45.9%) of fall from height occurred in Cairo, followed by Giza (31.9%), then Qalubia (22.2%).
Fall from height deaths were more common in urban areas (55.2%) than rural areas (44.8%), as showed in Fig. (2).
Figure (2):
Bar chart showing the distribution of studied cases (n=270) according to location and residence during the period of the study.
-Occupation:
The present work confirmed that the majority (23%) of fall from height deaths occurred among workers followed by students (19.8%) and housewives (19.8%), as showed in • Scene of fall:
The present study confirmed that home was the most common (50.7%) scene for fall accidents, followed by work place (34.1%) then other places (15.2%), as showed in Fig. (4) . Others (school, hospital, road, office, factory, sport club, etc……….).
• Site of injury:
The present study showed that multiple injuries represented the most common (67.4%) injured anatomical region, followed by the head (27.0%), abdomen (2.2%), chest (1.9%), and spine (1.5%), as showed in table (2). Multiple: (head, neck, chest, abdomen, spine, pelvis and extremities).
• Type of trauma, medical intervention and height of fall:
The present study confirmed that blunt trauma represented the vast majority (75.6%) among the studied cases, as a type of trauma. There was no medical intervention in 69.3% of studied cases. The majority (87.4%) of studied cases sustained high falls (height >20 feet), as showed in (Combined: blunt and sharp traumas)
• Manner, mechanism of death and toxicological analysis:
The present study found that accidental manner was the most common (37.8%) among the studied group. Regarding the mechanism of death; cranio-cerebral damage either alone or combined with hemorrhagic shock were the most common (36.7% for each). In the majority (77%) of cases, toxicological analysis was negative, as showed in Fig. (6) . The present study showed that among cases of fall from height with a positive toxicological analysis, the most common toxins involved were alcohol (32.3%) followed by sedative hypnotics and opiates (29% and 19.4% respectively), as showed in Fig • Relation between victim's age and (manner of death, type of trauma, height of fall and site of injury):
The present study confirmed that accidental falling was common in age groups (≤18) and (41-60) years; meanwhile suicidal manner was common in age groups (19-40) and (˃60) years. Blunt trauma was common among the different age groups. High falls were common among different age groups, this was highly significant (p value = 0.001). Among all age groups the multiple injuries were the most common, followed by head injuries, as showed in table (3).
Table (3):
Relation between age of victim and (scene of fall, manner of death, type of trauma, height of fall and site of injury) among studied cases (n. = 270) Multiple= (head, neck, chest, abdomen, spine, pelvis and extremities), combined= (blunt and sharp trauma), others = (school, hospital, road, office, factory, sport club, etc…...), both = (cranio-cerebral damage and hemorrhagic shock). FET: fisher exact test, P value: <0.05 was considered statistically significant (S) while >0.05 statistically insignificant and a P value <0.01 was considered highly significant The present study illustrated that multiple injuries were significantly common (74%) in high fall, meanwhile head injuries were common (67.6%) in low falls. Blunt trauma was the most common type of trauma in both high and low falls (76.5% and 75.3% respectively) and this was statistically significant (p value = 0.001), as showed in table (4). Multiple= (head, neck, chest, abdomen, spine, pelvis and extremities), combined = (blunt and sharp trauma). P value: <0.05 was considered statistically significant (S) while >0.05 statistically insignificant and a P value <0.01 was considered highly significant
• Relation between gender of victim and (type of trauma, site of injury, manner of death and height of fall):
The present study found that in both genders blunt trauma was the most common type of trauma (80% in males and 69.7% in females), this was highly significant (p value = 0.003). Multiple injuries were the most common site of injury (64.2% in males, 71.4% in females). Accidental manner was significantly prevalent among males (44.4%) on the other hand suicidal manner was common among females (40.3%) and high fall was the most common type of fall among both genders (86.7% in males, 88.2% in females), as showed in Combined= (blunt and sharp trauma), Multiple= (head, neck, chest, abdomen, spine, pelvis and extremities) and others= (school, hospital, road, office, factory, sport club, etc…...). P value: <0.05 was considered statistically significant (S) while >0.05 statistically insignificant and a P value <0.01 was considered highly significant.
DISCUSSION
Mortality due to falls in the Eastern Mediterranean region is reported as 2.9 per 100,000 populations which is the highest among all World Health Organization regions. Taking into consideration the morbidity associated with injuries, falls account for 12.2% of the injury-related disability and hence cause large financial and productivity deficits (Fayyaz et al., 2015) .
The present study reported 270 cases of fatal fall from height injuries representing 3.25% of the total number of cases (8, 317) found that in Turkey, the mortality incidence was high in patients who were older than 60 years.
The high incidence of fall from height among age group (19-40) years may be explained by the fact that the period from the 19 -40 years was the period of peak activity in which people usually play, work, struggle and are subjected to accidents and assaults more than the older age. It also suggests more vulnerability of young age group having occupational setting of work at reasonable height (Mirza et al., 2013).
Regarding the gender of the studied cases, it was found that male victims represented the majority (55. In the present study, fall from height deaths were more common (55.2%) in urban areas than rural areas (44.8%), and there was a high prevalence (75.6%) of blunt trauma among cases of falling from height.
This As regarding the occupation of the victim, the present study found that the majority (23%) of the victims were workers followed by students ( The high incidence of fall fatalities among workers may be explained by their involvement in more labor work with scaffolds, ladders, steel erection and climbing associated with construction of bridges and buildings (Rogers et al., 2013) .
In the present study, multiple injuries were the most common (67.4%) injured anatomical region, followed by the head (27.0%), abdomen (2.2%), chest (1.9%), and spine (1.5%). This was in agreement with Buckman (1991) in USA; (2010) explained the high incidence of multiple injuries as there were two types of injury due to falls from heights; injury resulting from direct impact mainly head injury due to primary impact of head and deceleration type of injury immediately post-impact that causes visceral and internal injury resulting in multiple injuries including cerebral injury.
In the present study, as regarding to the scene of fall, home was the most common scene (50. Gulati et al., 2012 stated that the high incidence of home as a scene of fall is due to lack of stringent safety regulations in households while in work place there is increased focus at ensuring workman safety in industrial establishments.
As regarding the height of fall, the present study revealed that the majority (87.4%) of cases sustained high falls (2013) in India confirmed that the majority of cases fell from a height of less than (2 m, 10 m, 6-9 feet) respectively. The high incidence of high level falls may be explained by the fact that the majority of victims were working at high rise building projects (Vigneshkumar, 2014).
As regarding the manner of death, accidental manner was the most common (37.8%) followed by suicidal (2004) found that in Germany, suicidal manner was the most common (50%), followed by accidental manner (34%).
Mirza et al. (2013) stated that reporting accidental deaths due to fall from height is one of the ways to avoid confrontation with the police, moreover the family wants to dispose the body immediately as well as the claiming for compensation is another important aspect in such cases.
As regarding the mechanism of death, the present study revealed that the cranio-cerebral damage either alone or combined with hemorrhagic shock were the most common (36.7% for each) followed by hemorrhagic shock (21.9%). This was in accordance with Kiran and Srivastava (2013) stated that the high prevalence of cranio-cerebral damage if fall injuries could be explained as the most common part of the body receiving injury was the head, either alone or in combination with the other parts.
The present study showed that in the majority (77%) of cases, toxicological analysis was negative and among fall from height cases with positive toxicological analysis alcohol was the most common (32.3%) followed by sedative hypnotics and opiates (29% and 19.4%) respectively.
This was in accordance with In the present study, falling at home was significantly common in age groups (≤18), and (˃60) (2014) stated that the higher incidence of falling of children at home could be explained by the fact that children were often supervised by maids or older siblings without enough experience on safety precautions for falling from height; and falls in elderly common at home due to narrow steps, stairs with four or more steps, absence of railings on stairs, slippery surfaces, and insufficient lighting.
In the present study, accidental falling was common in age groups (≤18) and (41-60) years, meanwhile suicidal manner was common in age groups and (˃60) years. This was in accordance with Patil et al. (2013) who found that children were commonly exposed to accidents, while adults were attributed to suicide, accident or crime. Also Abrams et al. (2005) found that in New York City, the elderly subjects aged ≥ 65 years had preferred jumping from height to commit suicide when compared to their younger counterparts.
De Leo et al. 2001) stated that fall from height is a method readily accessible to elderly dwellers of highrise apartments and, and it is also easier for frail individuals to accomplish than hanging or asphyxiation. The majority of elderly who attempted suicide were widow(er) s, often living alone.
In the present study, it was noticed that high falls were significantly common among different age groups.
Rau et al. (2014)
found that in Taiwan, high-energy falls were less common among the elderly than in the adult population. Meanwhile Aschkenasy and Rothenhaus (2006) in USA, found that low-level falls were the most common reason for injury in geriatric patients. This is because the majority of the elderly sustained a ground-level fall was supposed to occur upon walking or with movement, and more adult patients sustained a nonground-level Kiran and Srivastava (2013) confirmed that in deaths due to fall from height majority of the victims first struck the ground either by head, or by the side of the body or by feet. Head was commonly the site of primary impact while secondary impacts may involve different parts of the body resulting in multiple injuries especially with high level falls.
In the present study, it was revealed that home as a scene of crime was more common in females, while male falling from height was common in work place. This was in accordance with the study carried out by Grivna et al. (2014) revealing that the highest risk for falls for UAE nationals and females was at home, while work related falls were more for expatriate males. In contrast Kent and Pearce (2006) found that in Australia, male predominance (91%) was seen in falls both at work and at home.
In the present study, accidental manner was significantly prevalent among males (44.4%) on the other hand suicidal manner was common among females (40.3% In the present study, high fall was the most common type of fall (86.7% in males, 88.2% in females). This was in contrast with Kennedy et al. (2001) who found that in UK, one of the most frequent types of falling from heights was falls from a low height and that this type of fall was more frequent in women especially of advanced age.
CONCLUSION
The current study concluded that: 1. Fall from height deaths constituted 3.25% of all deaths (8,317) that were autopsied in the same period of the study with the majority of them were males in age group (19-40) years.
2. The highest incidence of fall from height occurred in Cairo (45.9%), followed by Giza (31.9%), then Qalubia (22.2). 3. The majority (75.6%) of cases sustained blunt trauma. Home was the most common (50.7%) scene for fall injury, followed by work place (34.1%).
4. The most common injured anatomical region was multiple injuries (67.4%), followed by the head (27.0%). Accidental manner represented 37.8% of cases, suicidal and homicidal manners represented 33.3% and 28.9% respectively and the majority of cases (87.4%) sustained high falls (height >20 feet).
RECOMMENDATIONS
1)
Health authorities in all governorates of Egypt should conduct basic surveillance of fall-related deaths to monitor trends in all deaths from falls.
2) The populations at high risk for falls need to be clearly identified and targeted by prevention programs.
LIMITATIONS
The results of present study were limited by the fact that not all fatal injuries are referred to Cairo Department of Forensic Medicine (Zenhum morgue), Ministry of Justice, Egypt, as only criminal suspected cases are referred; therefore, many of the fatal accidental falls from height cases were not dissected and subsequently not included in the present study. 
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